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ABSTRACT 

This operation and maintenance (O&M) manual is the basic reference for 

O&M of the new equipment and processes that comprise the Remote-Handled 

Low-Level Waste (RHLLW) Disposal Facility potable water system, located in 

Butte County, Idaho at the Idaho National Laboratory (INL) site. The RHLLW 

Disposal Facility is operated for the United States Department of Energy Idaho 

Operations Office by Battelle Energy Alliance, LLC. Managers, operators, and 

maintenance personnel use the O&M manual and associated company and 

equipment manufacturer’s procedures to operate the newly-installed RHLLW 

Disposal Facility potable water system for RHLLW Disposal Facility operations 

and personnel. The RHLLW Disposal Facility potable water system is under the 

jurisdiction of the Idaho Falls Regional Office of the Idaho Department of 

Environmental Quality (DEQ). 

The RHLLW Disposal Facility is a new low-level radioactive waste 

disposal facility adjacent to the Advanced Test Reactor (ATR) Complex. The 

potable water to this new facility is supplied from the ATR Complex potable 

water distribution system via a 4-in. line approximately 1/2-mile in length. This 

line is a dead-leg and does not return to the ATR Complex system. The 

components of this system include point-of-use ultra-violet (UV) devices and 

filters; booster pumps; backflow prevention assemblies and isolation valves for 

the administration building and for the maintenance building; a blow-off valve 

and splash pad to support semi-annual flushing operations; and associated 

piping and support equipment. 

The RHLLW Disposal Facility potable water system considered a 

consecutive system of the existing ATR Complex potable water system (PWS# 

6120020). Additionally, the RHLLW Disposal Facility potable water system is 

considered a transient system since it does not regularly serve at least twenty-

five of the same persons over six months per year. Submittal of this O&M 

manual to the DEQ fulfills a mandatory requirement to provide the DEQ with 

necessary information on the newly –constructed RHLLW Disposal Facility 

potable water system. 
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Operation and Maintenance Manual for the Remote-
Handled Low-Level Waste Disposal Facility Potable 

Water System 

 INTRODUCTION 

This operation and maintenance (O&M) manual is the basic reference for O&M of the new 

equipment and processes that comprise the Remote-Handled Low-Level Waste (RHLLW) Disposal 

Facility potable water system, located in Butte County, Idaho at the Idaho National Laboratory (INL) 

site. The RHLLW Disposal Facility is operated for the United States Department of Energy Idaho 

Operations Office by Battelle Energy Alliance, LLC. Managers, operators, and maintenance personnel 

use the O&M manual and associated company and equipment manufacturer’s procedures to operate the 

newly installed RHLLW Disposal Facility potable water system in support of RHLLW Disposal 

Facility operations and personnel. The RHLLW Disposal Facility potable water system is under the 

jurisdiction of the Idaho Falls Regional Office of the Idaho Department of Environmental Quality 

(DEQ). 

The RHLLW Disposal Facility potable water system receives water from the Advanced Test 

Reactor (ATR) Complex potable water distribution system. The new RHLLW Disposal Facility leg ties 

into the ATR Complex system south of ATR-1608 and is equipped with backflow prevention assembly 

(double check valve) and an isolation valve. This 4-in. RHLLW Disposal Facility supply line is then 

routed outside of the ATR Complex and to the RHLLW Disposal Facility where it supplies water to 

both the Administration Building (B21-631) and the Maintenance Building (B21-630); this line dead 

ends at the RHLLW Disposal Facility and does not loop back to the ATR Complex. Booster pumps are 

located in the RHLLW Disposal Facility Administration Building (B21-631) with backflow prevention 

assemblies and isolation valves installed at each building’s service connection. Point-of use (POU) 

filters and ultra-violet (UV) disinfection units are installed at each faucet and shower location within 

each building to mitigate the effects of stagnant water. Since the supply line dead ends at the RHLLW 

Disposal Facility, a blow-off assembly and splash pad are installed on the RHLLW Disposal Facility 

side to facilitate performance of the semi-annual flush of the potable water supply line per DEQ 

requirements. 

The Administration and Maintenance Buildings will not be occupied regularly. By nature of the 

process, personnel will occupy the facility only during waste shipments or when facility surveillance or 

maintenance is conducted. During periods of occupancy, a maximum of approximately twenty-five 

personnel are anticipated to be present. 

 OPERATION AND MANAGEMENT RESPONSIBILITY 

2.1 Operator Responsibilities 

The ATR Complex and RH LLW Disposal Facility potable water systems will be operated and 

maintained as two separate potable water systems. Document IAG-657, “Interface Agreement Between 

MFC and ATR for the RHLLW Disposal Facility” defines RHLLW Disposal Facility and ATR Complex 

responsibilities and controls and boundaries associated with the RHLLW Disposal Facility. The RH LLW 

Disposal Facility potable water system begins on the discharge side of the vault containing the new 

backflow prevention assembly and appurtenances that are installed at the potable water utility tie-in inside 

the ATR Complex. The RHLLW Disposal Facility potable water system (PWS # 6120030) is 

considered a consecutive system to the ATR Complex potable water system (PWS# 6120020) per the 

State of Idaho Department of Environmental Quality (DEQ# 15-05-12). Additionally, the RHLLW 

Disposal Facility is a transient system and, therefore, there is no requirement for a licensed Responsible 
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Charge Operator for this system. The RHLLW Disposal Facility will own, operate and maintain the 

potable water system and the point of use treatment devices downstream of the new backflow-

prevention assembly vault located in the ATR Complex. 

The ATR Complex operations personnel will notify the RHLLW Disposal Facility Supervisor of 

any potable water impairments that will impact the RHLLW Disposal Facility. RHLLW Disposal 

Facility Operations will notify the ATR Complex of any work on the RHLLW Disposal Facility-owned 

portion of the potable water line within the ATR Complex fence. RHLLW Disposal Facility 

Maintenance will perform the semi-annual flushing of the RHLLW Disposal Facility dead-ended main 

required by Idaho Administrative Procedures Act (IDAPA) 58.01.08 Section 542.09. These flushing 

activities will be coordinated with ATR Complex Operations, to include the ATR Complex Public 

Water System Responsible Charge Operator, to ensure that the flushing occurs on the back-shift. 

2.2 Operator Training Requirements 

The RHLLW Disposal Facility potable water system is classified as a consecutive system. In 

addition, the system is also designated as a transient system; therefore, there is no requirement for a 

licensed operator specific to the RHLLW Disposal Facility potable water system. The Operations 

personnel will be formally qualified on both the nuclear side and non-nuclear side of the RHLLW 

Disposal Facility. The nuclear side covers the disposal vaults and yard area and the non-nuclear side will 

include the remainder of the facility, which includes the Administration and Maintenance buildings and 

systems therein; the RHLLW Disposal Facility potable water system is included in the non-nuclear 

qualification (QNMFCOT, RHLLW Facility Technician). The training ensures a qualified operator 

possesses the knowledge of the system, the requirements associated with the system, and normal 

operations as well as how to respond to emergency and upset conditions. The build contractor for the 

RHLLW Disposal Facility is required to perform training of personnel to adjust, operate, and maintain the 

booster pumps prior to facility turnover. Additionally, a RHLLW Disposal Facility qualified shift 

supervisor is responsible for all operations and maintenance performed at the RHLLW Disposal Facility. 

 WASTEWATER PERMIT AND STANDARDS 

3.1 Regulatory Requirements 

The RHLLW Disposal Facility potable water system is a Transient Noncommunity Water System 

which is defined in IDAPA 58.01.08 as a “Noncommunity water system which does not regularly serve at 

least twenty-five (25) of the same persons over six (6) months per year”. 

The RHLLW Disposal Facility water system must be operated in accordance with DEQ’s drinking 

water regulations as presented in IDAPA 58.01.08. These rules include requirements for submittal of 

engineering documents to DEQ for review and approval when modifications to the system are made.  

Appendix E contains copies of vendor database files of major potable water components. These cut 

sheets show compliance with applicable requirements and standards (e.g., lead free, comply with drink 

water standards, etc.). Not included in Appendix E are minor components (faucets, etc.); these 

components meet design parameters, applicable standards and requirements as well. Records for these 

components are stored on the INL Vendor Data System and are available on request. 

 GENERAL PLANT DESCRIPTION 

4.1 Facility Description 

The RHLLW Disposal Facility potable water system is considered a consecutive system supplied by 

the ATR Complex potable water system. Downstream of the tie-in point inside the ATR Complex is a 

vault which contains isolation valves, a strainer, a water meter and a backflow prevention assembly. 

Components inside this vault are the responsibility of the ATR Complex; the responsibility of the 
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RHLLW Disposal Facility begins as the line exits the vault. The supply line continues approximately ½-

mile to the RHLLW Disposal Facility where, prior to entering the Maintenance and Administration 

buildings, there are building isolation valves and the blow-off station and its splash pad. The blow-off 

station supports the semi-annual flushing of the potable water line to meet IDAPA regulations. As the 

supply line enters the Administration and Maintenance buildings each are equipped with isolation valves, 

a strainer, pressure indicators, a flowmeter and backflow prevention assemblies. The buildings will not be 

occupied regularly; therefore, there is a concern for stagnation of the water. As a precaution, and to 

compensate for this potential condition, each building has point-of-use UV and filter systems at each 

personnel use location (faucets, showers, etc.). The Administration Building is equipped with two booster 

pumps and a programmable logic controller (PLC) duplex control panel to maintain system pressures if 

building demands dictate. The booster pump control panel provides both automatic and manual pump 

control as well as system monitoring and alarm functions.  The pump controller is programmed to operate 

pumps as necessary and to modulate pump speed to meet system demands. The pumps are each rated at 

30 GPM at 42 feet of head. 

4.2 Operation and Control 

The ATR Complex distribution pumps provide RHLLW Disposal Facility flow at system pressures 

greater than 20 pounds per square inch (psi) (typically approximately 80 psi). RHLLW Disposal Facility 

booster pumps located in the Administration Building are available to increase water pressure as system 

demand dictates. The booster pumps are normally controlled automatically by a PLC control panel that 

incorporates system status, logic and timing functions. The panel features “Hand/Off/Auto” (HOA) 

switches for both pumps and manual bypass selector switches to control the pumps at full speed without 

control of the variable frequency drives.  

The touch screen provides status of pumps, HOA and bypass switch positions, suction and discharge 

pressures and set points, and also allows setting of suction and discharge low and high pressure cutoffs. 

The system screen provides status of PLC inputs and outputs, setting of time and date, pump counts, 

alarm acknowledgement and reset, and analog input and output scale settings. 

The controller is designed to operate two pumps in a duplex, alternating operation based on the input 

from the suction and discharge pressures. When in auto mode, the lead pump will energize in response to 

the discharge pressure set point and the actual discharge pressure. If the lead pump fails to activate or 

provide sufficient pressure, then the lag booster pump will activate when the system PSI is below the set 

point for activation of the lag condition and the lag activation delay timer. The system will automatically 

rotate the lead/lag duty at a preset time each day, assuming both pumps are available. This rotation is 

performed to equalize cumulative run times on the booster pumps. The pumps have a high pressure 

shutoff of 80 psig. If the inlet pressure is at or above this, then the pumps will not operate. 

Operations personnel will use procedure RH-OI-2210, “Potable Water System”, for startup, 

shutdown, and operation of the RHLLW Disposal Facility potable water systems in the Administration 

and Maintenance Buildings. This procedure requires sampling for bacteria if the system has been shut 

down for more than 7-days. Additionally, it requires that the UV lights must be in service for consumable 

water usage. A copy of this procedure is available in Appendix C. 

4.3 Monitoring 

Per IAG-657, the MFC RHLLW Disposal Facility-trained personnel are responsible for monitoring 

and operating the potable water system. Daily round sheet LOG-RH-A, “Daily Surveillance Log”, is used 

to perform routine readings and system monitoring. LOG-RH-A will be used by operators to conduct 

surveillance on the potable water systems to include checking the booster pump room for leaks, checking 

water filters, and general conditions. MFC personnel will take appropriate actions if system or component 

anomalies are identified during these operator rounds. A copy of LOG-RH-A is included in Appendix B. 
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The ATR Complex potable water system is monitored for contaminants as required for transient 

noncommunity water systems (i.e., bacteriological, etc.) in compliance with federal and state regulations. 

The RHLLW Disposal Facility, being a consecutive system, is not required to perform these primary 

chemical analyses as they are performed by the purveyor (ATR Complex). The RHLLW Disposal Facility 

is required to perform quarterly bacteria sampling, TTHM/HAA5, and lead/copper sampling. The 

RHLLW Disposal Facility potable water system monitoring plan is included with the site wide Idaho 

National Laboratory Drinking Water Monitoring Plan (PLN-8530). The actual sampling is conducted per 

the Laboratory Instruction for Sampling of INL Public Water Systems (LI-361). A copy of the revised 

monitoring plan and sampling procedure is included as Appendix F. 

4.4 Preventative Maintenance 

Preventative maintenance is performed on system components to maintain operability and maximize 

the life of the potable water system. Preventative maintenance is performed by qualified personnel in 

accordance with approved maintenance work orders and instructions. The preventative maintenance 

requirements for the RHLLW Disposal Facility potable water system are established by the facility 

system engineer utilizing vendor O&M manuals, codes and regulations for guidance. A list of key 

vendors is attached as Appendix A. 

Preventative maintenance for the RHLLW Disposal Facility potable water system is summarized 

below: 

PWA-PMP-1 and -2  Potable Water Booster Pumps 

1. The pumps are maintenance free; therefore no preventive maintenance will be performed. 

PW-HOV-1 Potable Water Supply Line Flush 

1. This preventive maintenance performs the semi-annual flush of potable water supply line. Water is 

supplied from ATR Complex and is flushed through the RHLLW Disposal Facility supply line and 

out at the blow-off station. The flow requirements are greater than 104 GPM for a minimum of 21 

minutes. 

PWA-BFP-1 and PWM-BFP-1 Backflow Prevention Assemblies 

1. The work scope of this preventive maintenance is to inspect and test backflow prevention assemblies 

annually. This must be performed by personnel licensed with the DEQ. Note that responsibility for 

performing the preventive maintenance for the backflow preventer inside the ATR Complex vault is 

an ATR Complex responsibility. The preventive maintenance for the backflow prevention assemblies 

in each of the Administration Building and the Maintenance Building are the responsibility of the 

MFC RHLLW Disposal Facility. 

PWA-UV-1 through -7 and PWM-UV-1 Ultraviolet Light Disinfection System 

1. The 6-month preventive maintenance directs cleaning of the UV light’s quartz sleeves per 

manufacturer’s recommendations. 

2. The 12-month preventive maintenance directs replacement of the UV lamps as recommended by the 

manufacturer. 

3. The 24-month preventive maintenance directs replacement of the UV light’s quartz sleeves as 

recommended by the manufacturer. 

PWA-FIL-1 through -7 and PWM-FIL-1 Potable Water Filters 

1. The 6-month preventive maintenance directs replacement of the water filter cartridges as 

recommended by the manufacturer. 
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A copy of the Preventative Maintenance Justification for each system component is attached in 

Appendix D. 

4.5 System Dead Leg Flushing 

The new 4-in. supply line was tied-into the ATR Complex potable water system south of ATR-1608. 

This 4-in. line creates a dead leg that is approximately 3030-feet long. IDAPA 58.01.08 requires that dead 

legs on potable water systems shall be flushed semi-annually. A Preventative Maintenance Justification 

for performing a flush of this piping dead leg is attached in Appendix G. An engineering calculation along 

with a drawing of the blow-off piping is also included in Appendix G. This dead leg will be flushed every 

6-months at 104-gallons per minute or greater for a minimum of 21 -minutes to satisfy the flushing 

requirement. A concrete splash pad at the blow-off piping discharge will prevent erosion during flushing 

operations. These flushing activities will be performed by RHLLW Disposal Facility Maintenance and 

will be coordinated with ATR Complex Operations, including the ATR Complex PWS Responsible 

Charge Operator to ensure that flushing occurs on back-shift. 

4.6 System Troubleshooting 

Operations personnel are responsible for monitoring the potable water system. Any anomalies 

identified will be investigated and appropriate corrective actions performed.  

Ultraviolet light alarm: 

 UV light alarm – indicated lamp failure. Portion of system being served by the UV light will be 

tagged out-of-service and maintenance work request submitted for troubleshoot or replace the 

lamp. Fixtures downstream of the UV light will be tagged out-of-service. 

Plugged filter: 

 Operators will investigate the reason for a plugged filter. Corrective actions may include 

submission of a maintenance work order for filter replacement. 

Leaks in system: 

 Affected component tightened if applicable 

 Monitor leak and submit maintenance work request for repair 

 Isolate affected systems associated with leak and submit work request for repair 

Pump not running when system demands: 

 Operations personnel will investigate control panel alarms, parameters and set points to determine 

the issue. If operations personnel are unable to correct the problem, then a maintenance work 

request will be submitted to troubleshoot and repair the deficiency. The system will be operated 

in single pump mode until the issue is resolved.  

Failed flow meter in Administration or Maintenance Building: 

 Flowmeters are for information and not relied upon for proper system function. A maintenance 

work request will be submitted to correct the deficiency. 

Failed backflow prevention assembly: 

 This condition typically would be discovered during preventive maintenance, but issues may be 

identified during operator rounds. Backflow prevention assemblies must be repaired or replaced 

within 10 business days or the system isolated to comply with IDAPA 58.01.08 regulations. 

Failed pressure gauge: 
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 Pressure gauges are for information and not relied upon for proper system function. A 

maintenance work request will be submitted to correct the deficiency. 

 REVISIONS 

The RHLLW Disposal Facility potable water system utilizes a number of different procedures and 

documents to conduct operations, monitoring, and maintenance of the system. Some procedures and 

documents are system specific while others are laboratory-wide procedures. Revisions to any of these 

procedures and documents may occur for various reasons, e.g., operational experience, field changes, or 

regulatory changes. At the INL, all document revisions are maintained in the Electronic Document 

Management System (EDMS) or Asset Suite for maintenance work orders. Therefore, all operations, 

maintenance, and management personnel should verify that any procedure and document that they utilize 

is the most current revision recorded in EDMS. This will ensure that the potable water system is being 

operated, maintained, and monitored in accordance with the most current and best procedures and 

guidelines. 

 APPENDIXES 

Appendix A, Manufacturer Product Information 

Appendix B, LOG-RH-A 

Appendix C, RH-OI-2210, Potable Water System 

Appendix D, Preventative Maintenance 

Appendix E, Equipment Vendor Instructions 

Appendix F, Sampling/Monitoring Procedures 

Appendix G, Dead Leg Flushing 

Appendix H, List of Drawings 
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Appendix A 

Appendix A 

 

Manufacturer Product Information 

Potable Water Booster Pumps 

Grundfos CR 5-2 Pumps 

Automated Flow Systems (AFS) Duplex VFD PLC Control Panel (PLC-DAX480) 

 

 

 

Potable Water Backflow Preventer – Administration Building 

Watts Series LF009-M2-QT; 2-in. inlet/outlet 

 

 

Potable Water Backflow Preventer – Maintenance Building 

Watts Series LF900-M2-QT; 1-in. inlet/outlet 

 

 

Potable Water Ultra Violet Light System – Administration Building 

Watts UV Disinfection System Model PWUV2110 (2gpm) with audible and visual alarm indicating 

lamp failure (for units PWA-UV-1, -2, -5, -6 and -7) 

Watts UV Disinfection System Model PWUV6110 (6gpm) with audible and visual alarm indicating 

lamp failure (for units PWA-UV-3 and -4) 

 

 

Potable Water Ultra Violet Light System – Maintenance Building 

Watts UV Disinfection System Model PWUV2110 (2gpm) with audible and visual alarm indicating 

lamp failure 

 

 

Potable Water Filters – Administration and Maintenance Building 

PENTEK ECP Series 

PENTEK Housing P150574; 3/4 in. #10 3G Standard integral bracket meter mount cap w/PR with 

P143549 3-color gauge 

PENTEK Filter ECP5-10; Part 255482-43; 5-micron 
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RH-OI-2210, Potable Water System 
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Appendix D 

Appendix D 

 

Preventative Maintenance 

Preventive maintenance on the potable water system components is driven by regulations, standards, 

manufacturer recommendations and engineering judgement. A preventive maintenance justification 

(PMJ) is written and approved for each component type that details the component, frequency for 

performing the preventive maintenance, states the driving requirements and states basic scope. The 

following are approved PMJs applicable to the RHLLW potable water system; copies of the approved 

PMJ appear in the Appendix D. 

 PMJ for Administration Building Backflow Prevention Assembly (PWA-BFP-1) 

 PMJ for Administration Building Filter Replacement (PWA-FIL-1 through -7) 

 PMJ for Administration Building Ultraviolet Light Quartz Sleeve Cleaning (PWA-UV-1 through 

-7) 

 PMJ for Administration Building Ultraviolet Light Bulb Replacement (PWA-UV-1 through -7) 

 PMJ for Administration Building Ultraviolet Light Quartz Sleeve Replacement (PWA-UV-1 

through -7) 

 PMJ for Maintenance Building Backflow Prevention Assembly (PWM-BFP-1) 

 PMJ for Maintenance Building Filter Replacement (PWM-FIL-1) 

 PMJ for Maintenance Building Ultraviolet Light Quartz Sleeve Cleaning (PWM-UV-1) 

 PMJ for Maintenance Building Ultraviolet Light Bulb Replacement (PWM-UV-1) 

 PMJ for Maintenance Building Ultraviolet Light Quartz Sleeve Replacement (PWM-UV-1) 

 PMJ for Flushing Potable Water Supply Line (Refer to Appendix G) 

 PMJ for Potable Water Booster Pumps – No preventive maintenance; run to failure 
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List of Drawings 

The following INL drawings are applicable to the RHLLW potable water system: 

788789, Remote-Handled Low-Level Waste Disposal Project Infrastructure Potable Water Plan 1 

788790, Remote-Handled Low-Level Waste Disposal Project Infrastructure Potable Water Plan 2 

788791, Remote-Handled Low-Level Waste Disposal Project Infrastructure Potable Water Plan 3 

788800, Remote-Handled Low-Level Waste Disposal Project Infrastructure Potable and Fire Water 

Details 

808182, ATR RHLLW Disposal Facility (RDF) BLDG 630 & BLDG 631 Potable Water P&ID 
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